; e3ed) $$%B&. &(6) TA) R ~, 21 MAR 20031 COWPOSI TI ON & USE FOR REDUCI NG _
ADENQGSI NE LEVELS &TREATI NG ASTHVA & OTHER DI SEASES & CONDI TI ONS I—?iFl Mf\R 2003
AFFLI CTI NGTHE Al RWAYS W TH AN EPlANDROSTERC]\lE A UBI QJI NONE, OR BOT
of. the Innention5This invention concernslits a _nmet hod oftreating
adenosi ne depl et i ofOBFPGRIHON S PEEFOR BEDUGIH?%%?JQSWE BEVELS faceutical |y
accept abl e sal tTREATEYS ASTHMA &/O@FHERDISEASES & CONDITHINS AFELICTING a
met hod of tr eal HEGIRWWNS WITHUAN IEPSANDROS TERONE, ACPBFYIINONE,/GRBOTH
anal ogs10t hereof, or their pharmaceutically acceptable salts
and/ or ubi gui pRegPsEWRSARRn@Ichi € | NVenti onAdenosine is a purine which
contributes tointernedi ary nmetabolismand parti ci pates in the
regul ati ch150f physi ol 8§igalnyentien ycoRcerngmr i &8sl of whlimal mgihod of
tissues. Adenpsige;Rar hisehBaifS WBpTBHYoh 063! g&a&a&a&%xl%\gw niuch as
t hose occuring In synapses in the central hervoussystem ) and at
neur oef f ect orcidnctd ods phnrmheplenqﬂﬂdnal aﬂ@fﬁpmlslesysabm therehé. CUBis
adenosi ne i nhjpi h eur nsmgt :

E'mt? }xé%’ﬁ Fux[tei'il ne%n% g ggk&igr ey 8 e 1] adfm £ S

asacet yl chol i nOT adr ena T oNi
depr esses neasomnanshyssadmini@hm@ew@w&ofepliangré@teruime sanariaalgs

I i d yt I S I
anel ges g, and oS sPoscaonKL LY LIS RLOREILISES ) See A RSl AW Bover, .

49: 1435 (| 99%pighiméhe. heart, aden05| ne suppr essespacerraker activity, slows
AV conducti on, osse sesantl arrh thm c and arrhyt hnogenic effects)

nodul at esaut DRBSEIREY Y ers the synthesis and rel ease

of 30pr ost agl andi ns. Seﬁdl.(now{é anﬁ arud MhuMind i amhiddenasivie varddderesi ne
Receptors p. ,289 (M, WIIlians . Humapna Press, 1990). In addition,

adenosi ne ha$"ps¥ ﬁ‘?l‘?ﬂé}éo&iqtéib&lilé'f‘f cMRQ RAKF HAdPatsFedn Bhe FeAulEHon See A
Deuseen ¢§ abg, ﬂhygﬁélﬁqﬁé%lA%%ﬂlvﬂgﬁ 1908 k9% cAdRBARADEah Tissues.
current| y35bei ng used i ni cal for the treatnéent of

supraventri caﬂant:ﬁmcm%nﬂa:weét R8r "eaYdilacadnsrErl @korsdrehianisms,

Chr oni ster , Aggghoan touiRaloctbChiyt ifals eabBed (h) thellochi ZYVRLoubM 1*
*te<ii<r z 21 MAR 2003 (1993 Adenosi ne anal odes are al so being

i nvesti gat edS¥Y8Eefise asCBHt i c%ﬁ%/ulaé:antneua”ﬁféiféﬁﬂ@‘é alengeanspr dhecthfe
agents. See, pM-; fh@gi NSnekvéhs : sPHRERRCYn VOhLEd cnsSC1 £k sk Be( 2nnii4s68
(1999; . 5 Aden05| ne has al so been inplicated as a prinmary deternm nant
under | yi 8 t kBes\¥piedfe oPL bron¥Ar &Lt s HnanevEof FRAML tersnc RBhsBFi cti on
and the cont pagt{Pon®fird " Way rﬁqutrgnamqée Seodamior Ne agd-dtonftnoadl ey,
Anerican Journal” of Respiratory & Critical Care Medicine 10 149(2 pt. 1):
392-399 (199gdPutgnabe, éﬂdaIGABAAge@RIG'f%Sm|’@¢11$rC8:?fa(I@0l4)351%5 WUGEQQZ)
Adenosi ne ca nc t i i

nonast hmat i cgéﬁgglgéfé o?c !"; 88 fifdd%%gr ?’ggﬁg%g\!ﬁéegvé%%g%snagﬁ aﬂt})osrsfsfgfsease
145 (5): 108B¥X1939}1t3(QQ9E1)0P€$t3H@I gatSéeelSAet aﬁellesnn@md ofR -t héa¥&®rYor k
Acadeny 9f SeheRfgsofidrard? TP (LD (1ddbvi eyt opable, foEeqal N ik | S
readily apparent that (1) “adenosin epl et1on may broad vari ety
of deleteri oﬁglgnﬂ@t‘iﬂ)rrilsﬁﬁadéwﬁhht fmatﬂd’cﬁjélemtof adrzeasm@ ampressese

depl etion may ?ge Sxtre eful ®ans R t%gﬁgggg%bﬁ I nteryentign; and
(1) rrethods% In ucmgaeno he 5ep|et|on may al's e lLseful” i ntreating
condi ti ons sashiasrkigthmiec Fehidni caachytlimageanici nt effedist e pragddetest the
met abol i sm o e f ich t

converted ingltl%%%mdcy %ﬂ\;‘%&qbla%%aggggbggs Q%g]r%gﬁ%éé’%sng@ecg?ae}%% gct or in
the convas si progtagkssiinsol iSeecKachel hase kewh Muswdllbamapedenasalrey aas ar,
antidote to %gl ic aci dRant oni 'S SU@p a‘? thotre t e, whi cthI ock the
30 conver si oft?GFOFHTT c“ETF rrﬁooL&q acl ot L ATt iSShafWRaneo FES

aci d- has beemsgsed aBnanacﬁ?clﬁtﬂro'ﬁ’)ema@iehQQIﬂhétiHgsfobﬁtexﬂ: de\fdiﬂdﬂﬂ@}t}sry Se
The Merck Indgx, anoxg No. 4191 (11th Ed. 1989). The use of folinic in
patients affPFEEeHs ith 'g‘djé‘r}@steﬁevaé PLRY oFPPRr i FFa AHarsESo essal -,
therapeuti calyly prievate adenosispe:! @vel s(idsshhe ficdioRife is2led¥idn2@93 i

35 Dbeing used clinically for the treatment of supraventricular

tachycardia and other cardiac anomalies. See C. Chronister,

American Journal of Critical Care 2(1): 41-47
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3 other organ, has heretofor neither been suggested nor described. SU Y,
OF THE | NVENTI ON The present invention relates to a nmethod of 5 treatiln 1003
adenosi ne depletion in a subject in need of such treatment that conprises
adm nistering to the subject folinic acid or a pharnmaceutically acceptable
salt thereof in an amount effective to trgat the adenosine depletion. The
nmet hod may be applied to subjects afflicted wth steroid-induced 10

adenosi ne depl ¢4.598) . SUbl@§sis 1 lairatiedWist Branxi eb e subi Brfss@lddteet ed
with a wasting disorder, or subjects afflicted with any ot her disorder

attributabl e tSoédéﬁ%s?%e?%ﬁ&ﬂQﬁWQ%iaﬂﬁw_Wﬁé#@lﬁﬁiFn%?%a%%ﬁ???%ﬁﬁﬁﬁiﬁvﬁe
level s woul d bggkhesapesbicak! yibeneld idlay . 15 phRenpEGSHOELENY e i[é?ﬂ:ea' S0
relates to the dse of folinic aci'd or a pharnmaceutically acceptable salt

t hereof for thé6pr@paraei-é8 6£984hedi canent for treating adenosi ne
depletiong n a subject i ; { nt; ; orth wve. 20 The
pxesent i ns|venti on, mreo%ggﬁegéﬁétgggﬁol%&?et ogmg?l?rg{ég{ji é\% %ﬁ”n%ﬁyzn a
subj ect in neededermdopntrvatdaeshying bhiei simpeInnE drdrcksid] ectthma.
dehydr oepi andr gt e nyapak : h ceuti.cal ccept abl e
e i e S B Ll

i nvention al so ariglwyessnapithemuselef ddénedrbeplandnestsdode, Bwoadadng

t hereof, or a uti.call c I |t _thet faor_th nuf act ure
of a nedicanen?g?%ﬁﬁgﬁeg?%%gaés?%ngggggésﬁgggeﬂtE?%ggé?%oﬁaﬁfs@e$z¢%ﬁis to
the use afo a 3Q4biupnone) ¢ C30R~3@Ber(@ 984312, imlihetpeapar AigantoHfisa

nmedi canent, and, to.the e he i nt the treatment of adenosi ne
depl eti on and C%’i‘?‘%ygéi sg%%‘i\) ' DE‘%%’I’@%%EJ( Eg%] PTI ORYEROPHEPREREISED
EMBODI MENTS Thexraridistafstirieationy adenass tienadepdet it 3mat scl@segoherein
may be used to treat steroid-induced adenosi ne depletion, to stinulate

adenosi ne synt FESFEaHES her Bt RARTYF Cont bt arfiekiFqe. Rgview, of

treating premw?ﬂaWM@bsd 945NCS LASKO I AIYL QaioD29; blefbliates 21
MAR 2003 wastin isorders;_and to treat other adenosine-rel ated

pat hol ogi ¥% by Sindhi st8R2&d 1of | hre My dYorhudcademy t @F nFciganAesi had:
depletion" is izgengegd timeEnconpass both conditions where adenosine |evels
are depleted in the 5 subj ect as conpared to previous adenosine |evels in
that subject, and conditidhs Wfte eﬁ%§inébF§®@P§garelésséﬁtié?ﬁ?lihe,
same as previ Ougprdenesi BRatevels [duddidimib] aghlbtionbRagUIRL SoTE

other condition or alteration in that patient, a therapeutic benefit would

10 be achi eved PFP3haristehciofel aEpaites Rrtdsians | apd shad mekpadad to

previous pevel Sof Prekatably, addiodBI0d dep 16 10ne Pt baN LAt bRLAmBAG €
adenosine levels are_depl eted as Conpared to previous adenosine |levelS in
that subject. TheePaksBRENSnvedfi Shergpevhéer netnpgivantigns wind t

treatment of huppgnsdbl 8et S dile iRy MandhLPhgyedetoh Mg A8 mepL of

ot her mammual i an subj ect s, .as "dogs and eats, Tor "Veterirary purposes.
Fol i ni ¢ aci d andsefiel phar fgeattngaldopdisdepisasuehsads sasthismeof Feddeakt er

sonetinmes refer t " L gggwm@" made
i n acCOrdance m%? dkﬂ%aﬁléﬁg%gﬁg?ggFg ee genefgl?ésTéég%ﬁb%ﬁﬁﬁﬁﬁg%?qqc
Monogr aph2Ro. 934id( 1thp Eqtivesgprmuistopahénh Kbat2acid]isé@@®nverted
Pharmaceut | cal | na¢RRPLARVE Saldch IR 22 POLD: PLATHBCY! QULRILY AN

phar maceutical |y acceptab
factor in the conversion process. Folinic acid has been
used therapeutically as an antidote to folie¢ acid

antagonists such as methotrexate which block the

30 conversion of folic acid into folinic acid. Additionally,
folinic acid has been used as an anti-anemic (combating
folate deficiency). Se The Merck Index, Monograph No.

4141 (1lth Ed. 1989). The use of folinic in patients
afflicted with adenosine depletion, or in a method to
35 therapeutically elevate adenosine levels in the brain or



Such pharnmacol ogi cal |y and pharnmaceutically acceptable salts can be 21 MAR 2003
prepared as al kaline metal or alkaline each salts, such as sodium
potassium or calciumsilts, of the carboxylic acid group of Folinic acid.
The calciumsalt 30 of folinic amd is a3pref erred pharmaceutically

accept abl e s@therThergeni verasonisarisiar e mriefharabbgeadnenggestedtl o he
subj ect as a @Qg&%g utical conposition. Pharmaceutical conpositions for

use in the 3!§i present i nvention i ncI ude those suitable for inhalation,

oral, topical (including bucc#UMMAR Lo MANTAONand i nt raocul ar)
parenteral (including bcut aneo s 21 I\/AR 2003 -5 intrader

i ntramuscul ar, int rave%ﬁﬁs BHEP STt r ARVER AN ar F& LS raFr?sd@r rrﬁ‘gahéd of
admi ni strati epeatdiveg cadaﬂséﬁﬂeorwepmyleﬁn\mm@nbﬁbgdm ptxesaafe&d olfn smjht
dosage form and be .prepared. b t he, net hod

e Conpost EFOAGREH tHiAte ROPESTE SRHPAPLETHE Gf iy BECIFEReRtbkt it
di screte uni kgidsugh as pmsrubeatlmquetsccdpuemgesﬁalctr tl@@ﬂ'éﬁfs igach
cont ai ni ng a redet e ned anopunt of the active co po

v anul o, Jas SHOURF | FH Rt atBy Ebetli TIF (eRRE e SRS bAoA on T hr Jitkd
| i quid; or amayn lod | apply\a'l ekoOrsuideetsi R@fllieted Swinh P roiarPOBIdddons
may be prepar b any abl e t.hod of C ich.includes, the step
of bri nglﬁ ﬁf’ﬁog gh"?'h@ c:,'ﬁc%% %‘cbxﬂﬁ rrg gﬁ'\#;] PO e ¢ SRPICTEEr i er
I n general, talﬁéltou:qmsn‘tumms wabktihe di‘sc&ﬂérpnoarmmjmar adfmyctufd fvirtt y and
intimtely admx theactlvec thaI| Uld or el y divided
solid carri eF or® olrh dlfﬁad?ﬁe %n?&‘%a@\gssaﬁ/) ?ﬁlﬁl& t%}%p é:\éﬁPti r?gf

m xture. For wegaepae, ircrtealbk etn neden28ibe Jeveyiar edubd leomireespengiarlliyol di ng
a powder or ggggﬂgs contai ning the active conpound, optionally with one or
nmore accessory I ngredi‘’ents. Conpressed tablets may be prepared by
conpressilhg, in a suitdbkepragtntheintdndionnpdend repabes r be- thewiusg fafr m
such as a powder LNyl (R 4 kN Jecant,
inert diluent, a?l%f o?%sf"ar?agesgac%ve?g?ép%ﬂaﬁgggy\%%% %)ati qﬁér%éftjil ets
may be made B?Empa‘?maﬁlﬁna ofii t abl vediwapene, ol powdsind cadprnrmide

noi st ened W gB88cidierin lad GubGed NAEMeeGOBROSLHEN Oc_ri%aft%n@réé &4m dd,ghr ati on
may 30 optionally include enteric coatings known in the art to prevent

degr adati on 8P°YHe conpositions in the stomach and provide rel ease of the

drug in phe small inteshensresCRBPOSIEritaBs, Shbicalvee, f pE1dHeacab 4 smdrrldangual )
adm ni stratiop include | OZS ges corrgrl sing .the e 35 congound in a
; B §

flavored bas87 GEBRFARP AfH 13ng HeRSY o tnreﬁéaf? nBHEP aRECHTERT PYes
conpri sing thémiwigremdg fo tRd MbRe2003eh@rarpi atdiodtasens iCin amagebat i n

and glycerlntﬁerég ro§§ an %a%ﬁggeéklcally acceptable salt thereof, in an

amount effective to treat asthma.

10 or

25 The present invention also relates to the use of
dehydroepiandrosterone, an analog thereof, or a
pharmaceutically acceptable salt thereof, for the manufacture
of a medicament for treating asthma.

The present invention also relates to the use of a

30 ubiquinone (CoQn, where n=1-12) in the preparation of a
medicament, and to the use of the medicament for the treatment
of adenosine depletion and of airway disease.

LE CRI F T B RE 0] NT
The wmethod of treating adenosine depletion

35 disclosed herein may be used to treat steroid-induced
adenosine depletion, to stimulate adenosine synthesis and
thereby treat or control anxiety (e.g., 1in treating

premenstrual syndrome); to increase weight gain or treat



Conposi tions suitable for parenteral admnistration conprise sterile
aqueous and non-aqueous 5 injection solutions of the active corrpounc&1 WﬂkﬁﬁS
preparations are preferably isotonic with the bl ood of the intended

reci pient. These preparations may contain anti-oxidants, buffers,
Bacteriostats and sol utes which render thé conpositions isotonic with the
bl ood of the 107|ntended reci pi ent ueous and non a ueous, sterile
suspensi ons may 3 diNFd & LSOEHERE n Gnggg S5 O e Felpfed
corrpo|S| ti onls g@)&tﬁh@lpfg@éenéﬁﬁ adihnllzﬁliitéiﬂﬁﬁg orfdwntlc dwlea c?ntqaube(rj%hé(‘jor
exanpl e seal e oyl.es _and vi sto in a freeze-drie

(1 yophi | i zed) it q%b %FPSﬁlPﬁqg?P%ﬁbl%ﬁlyy?h Eﬁﬁé?#&ﬁ?(ﬁn??ﬂf%ﬁ§N99§P
liquid carrier ,cdrwltﬁ)wmlvﬁ;eﬁal haenosinat eevbosi ect 4oplétuRdiiat edpe prior
to use. Ex enp neo s injection solutions and %us ensi ons nmay be prepared

from steri QﬁaﬁBWB§rﬁﬂdtPaBF%Yé°B? THPRFHEL 2B YR BV Busthpt

descri bed. Corrmmjéms SWid akbadien ohapi QﬁbrappédiéﬁfbsMetOlé#@l§k'é‘re
preferably take the formof an ointnment, cream | otign, Easte spray,

aerosol , or oi 125CTEdlY FRRCRARRYE D IREPYSH A SIREe Fﬁélslhﬁothﬁ% 25

pol yet hyl ene gl &t allmahol s, perangder 6%' SBxlﬂéncsﬁﬁéranéoﬁQ{T@idS‘ﬁt'5’95 of
two or nore thereo Cbnp03|t|ons suitable for transdermal adm nistration

may be presente%ﬂ-ta%rﬁﬁlsoé‘r dfle Chat cResiambpt edt tEeTeRNT IFnLEREE it BORbAL act

with the gpideryd s fed He EBEI PAENENE OBy A QQRGRM a@@hb@@in@f 18y 8%s
Conpositions suitable for_ transdermal adm'nistration nmay _al so be delivered

by i ont ophor esi&S ($@®aredyto prgVaaesul $ el s Resedir@feyariys thoswyrhadd

typically take {hecheorieal ot o i gaaléycdulhered a@%%@tﬁewiwém af.-e35
t he active conpound. Dosage will vary depending on age, weig

condi tion of th%e%¥ﬂﬁ%§nas CHWEQFﬁﬂnFOnﬁ?eY&PQ§n%q%ﬂQi}ne ﬂfvﬁﬂﬁ ZBOBhﬁFth

smal | dosages |§§1§1&8@D omenyﬁw@ﬁ@ @ﬂdehn%@aﬁéd HBhl:bthG gpimawAm of f ect
under tkle circu e s is reached. I n general, dosage wil] be from

1, 5, 10,1%r 20¢ V*ké UG RRA TRy Qi &Ht“d“upﬂittﬁiefw bgb M00 F5% P00

mg/ kg subj ect b@ﬂﬁw\?é@hfor Coreé eai:éatme@'éaseso@ﬁefr AEmal 2aR0QuBYEke sqr e
preferred, dosages of fromlOto 200- are nore preferred, and dosages

of from20 to 19’69%?Rgd%19% ISt CPy b g‘?’-’ed’eqe’d“@’@ﬁé’r ENIRARESact i ve

conmpounds are pF@iQﬁﬁ@'HcﬁﬂdecﬁtQQﬁd;ﬁiar%ta%@'ﬁ@@.'&fa'li e&cb thbak wahks
afford effective results wi t hout causin undul y nful or deleterlous

side effects, ahBeRBGLpe(BRERFILSY stame 1@@@he¥65§rae§| e e afhi { 2854de or

if desiredo in eeRpbeRAEN) HDKNWR,2dRAUNESHEHE Indle SiH tAdB-ddn®RS with
t hroughout the day. 15 Al so di scl osed_herein is a method of redUC|n

adenosi ne | evel ¥POWRr t PEAFEF¥ERS n t heS§finggeNqRALY hdal Aed o ailh

therefore o>_ tneabgRgphsteNg,410art | TIHRrEY. NODESY @r O dudepeedeahtasidma
by adninistering égaaéagbject in need of such treatnent
t n

dehydr oepi andro 0 (RHEA), an anal og thereof, or a pharnaceutlcally

accept abl e salt thereof, PﬁatmbdﬁunﬂﬁakﬂjeC&éd@pt&bI@hlEEQtQFSQQQQHD%e
asthma to_that l es o HEA and anal ogs ,th reof thatagﬁy be

used to carry ogp%b aﬁ@?ﬁS °a&&a#é§ré§9n; IRRCERE LY #Cq@ptaRl e 25
wherein: the brgken |dHEMRWIRYEHS 13" /i BREkmaceutically acceptable

salts can be prepared as alkaline metal or alkaline each
salts, such as sodium, potassium, or calcium salts, of the
carboxylic acid group of Folinic acid. The calcium salt

30 of folinic acid is a preferred pharmaceutically
acceptable salt,

Tha active compounds are preferably
administered to the subject as a pharmaceutical
composition. Pharmaceutical compositions for use in the

35 present inventicn include those suitable for inhalation,
oral, topical (including buccal, sublingual, dermal and

intraocular) parenteral {including subcutaneous,



doubl e bond; R is hydrogen or a halogen; 30 Rl is hydrogen or an SO-OM
group where Mis hydrogen, Mis sodium bi is a sul phatide group: Z@Mﬁfﬁ
2003 S0201-h i HCf-tZ OCOR3 OCORz Mis a phosphatide group: O “i ~-0d- ﬂ
HCl -t~ OCOR3 O OCORz wherein each of R2 and R3, which may be the sane or
different, is a straight or branched chain alkyl radical of 1 to 14 carbon
atons, or a glucuronide group: COOH O, G&6H 5 The hydrogen atom at
position 5 of Formula | is present in the al pha or beta configuration or

t he conmpound cbnpriaskesrma i, xt ur & rofr ot codrdr gur at LonxavGampasnds and

illustrative o bo [ ' Q?gﬁ, ﬂﬂg | Rl arg each
hydr ogen 10 an%ﬂf?éQEESBﬁégandgﬁg B?%%g% ? -alp ai%%%ﬁgégﬁgﬁdrosggF%ne,

wherein R is Brompeositiensanayttendenbentbynte inreseseed;in unit dosage

16- al pha-f | uor pgpi (XS =Tglely iR 45, | doyhl &, bond
I S present; 15_‘2?‘1“00 ol an}gl%n ,r ere?nrb)ﬁéar% ol%lﬁélrée%eé;c y roglen and the
doubl e bond i simbgBAtart.21 MAR 2003 g

Compositions suitable for oral administration
may be presented in discrete units, such as capsules,
cachets, lozenges, or tablets, each containing a
predetermined amount of the active compound; as a powder

10 or granules; as a solution or a suspension in an aqueous
or non-aqueous liquid; or as an oil-in-water or water-in-
oil emulsion. Such compositions may be prepared by any
suitable method of pharmacy which includes the step of
bringing into association the active compound and a

15 suitable carrier. In general, the compositions of the
invention are prepared by uniformly and intimately
admixing the active compound with a liquid or finely
divided solid carrier, or both, and then, if necessary,
shaping the resulting mixture. For example, a tablet may

20 be prepared by compressing or molding a powder or
granules containing the active compound, optiocnally with
one oOr more accessory ingredients. Compressed tablets
may be prepared by compressing, in a suitable machine,
the compound in a free-flowing form, such as a powder or

25 granules optionally mixed with a binder, lubricant, inert
diluent, and/or surface active/dispersing agent(s).
Molded tablets may be made by molding, in a suitable
machine, the powdered compound moistened with an inert
liquid binder. Compositions for oral administration may

30 optionally include enteric coatings known in the art to
prevent degradation of the compositions in the stomach
and provide release of the drug in the small intestine.

Compositions suitable for buccal (sub-lingual)
administration include lozenges comprising the active

35 compound in a flavored base, usually sucrose and acacia
or tragacanth; and pastilles comprising the compound in



dehydr oepi andr ost erone sul phate, wherein Ris H RlL is S&ZOMand Mis a
sul phati de group as defined above, and the double bond absent. PrefemnMaRRI

in the conpound of Formula I, Ris halogen 5 (e.g., brono, chloro, or
fluoro), Rl is Hydrogen, and the double bond is present. Mst preferably
t he conpound of Fornula | is 16-al pha-fl uoroepi androsterone. The conpounds

of Fornula | are nade in accordance with ¥@Town procedures or variations

t hereof 10 that will be agparent to thlose, skillJed in the art. See U. S.

Pat ent No. 4,958, 3B§TCUR2PSt BHEDNSS P10 U Pd BRYSHIEh CTASHCAORS. and
429,187, PCT PatartiaAppl n No. 91/04030; see also M Abou-Charbia et al., J.
Pharm Sci. 70, 11541157 1981%.,t.I\/Erck I nde. I\nggrapg No. 7710 (11lth_ed.
15 1989) . The conpounds USEF$0- 194t asgt“Hry}'rf‘ § be =0hi ni ERFEACHEALse or
in the form of agmadmnisteattiical |gompodieyst atexrida tsquasusli sndsaed-ahaeeust he
two together agai iag r : o] " IV, ou ").._The 20.active
conpounds SE%J tgﬁbrgflggg%adnﬁ%;lﬁ{st{lgﬂgj ﬁhet??etsys %gn‘l&g% |§g‘§%é“8§5cu§’§é8%
above, or to theepaxgsions: lersupreteraklyli tsoteadchalith vhe geheodl oft he

active compoun sgl 134 + ed 4 : o} 0 / body
wei ght, nore pgglfa e?‘éltﬁ%ﬁe?o%gﬂslﬁl%%oo T@gﬁﬁéﬁﬁ%ﬁé%@% mggf ggggﬁk'igabout
20 to 100 ny/ kgntinexddanis cafdiaidcc MAFIRE IRAH 3 StV JSPREEES WhagSr al

tines a day. Thendeli \thes CEBRBHSISE Dbise | DSGEoNEE el tRR Hee KB di 6t ekgd t O

t he lungs of a.sugjﬁa%t b a%,swtab}\e 30 means . but are gref erabl¥,

admi ni stered by?§ S i 7§ IR IED 0soPIBEAPFI sBB90f PPBSBAHSRMS pSFeFdies,

t he respirabl espapensliesiscaayr inedudt shepending agspesndndwbhébkpabihicl es
t he subj ect i nhal (1. by | l.at | 1,00 S i The respi;rabl e
particles may Bgeﬁ%&ui de%? o%org%ﬁ%?:t&g{ne% c‘%%%lézgg%idof‘nagf‘ﬁggd88ﬁpound
for practicingorhsuprésénsei aophainershdifx exarinide sealeidchepoules MR 2003
to of respi rabbgails%eanhhgfagase Bapkkal 88 of rRe8b2eas LAl ‘%i?ﬁgh%ﬁ% yl to

pass through the mouth an rynx upon inhalation and into ronchi and

al veol i of 1Phecrifdsionn FeEeiring pandiyc| ke r #96iitda off atidift sterélea 5

mcrons in sizeigWake RAdiEd,arlfor | estandlal absadide M 6FroNGatBrsEde) are

respirable. Parti.cl gs of nonrgsghritbl e Size which are i ngl gded in the
EhP=Ht #

aerosol tend to"dESGSE i ATER BhtPhe ShalSSied, *PRETERSAEPty of
non-r espi r abl eipgekitdoas siol utiensze rodobuspehfipnef magbby praparsddfrbar

nasal admni st(aklqfe a gk GulBs! " 8l 20GB18E 1052000 fam kSng

| e sd
preferred to ensuré ret ERtion i'n ?hé nasal cavity. F]il qui d pharrnaceuti cal
conposi ti oR8 obreviicuslayodeserdbes produci ng an aerosol may be prepared by

15 conbining the active eQmpRIHI¢ Wnlsh shitdibiabl @y etbsi€al SHpP12satlighil e
pyrogen ree water. Soli ﬂ articul at con%gm tions_contai_nin resE| rable dry
particles of nt@rdheedradt iRES hd*#5S 58SprEpat e80yAhr PHBERE Er y

active conpoungreiai) aloeibar, apdspestigel andpremn 2@erassilng ble oil.
out 1ar go. agal SAEFAcES. AR iy B8, UERY, SHAU FyREERtuly RndtRRer s
active conpdunpoiwetiytlieseal §yecohs ai algolpiper Saransdeoralseenbsntcers,
facilitate theghor kAR Ak 23 e orfmeitk! @Ble@eof .

Compositions suitable for transdermal
administration may be presented as discrete patches
adapted to remain in intimate contact with the epidermis

30 of the recipient for a prolonged period of time.
Compositions suitable for transdermal administration may
also be delivered by iontophoresis (see, e.g.,
Pharmaceutical Research 3, 318 (1986)) and typically take
the form of an optionally buffered aqueous solution of

35 the active compound.

Dosage will vary depending on age, weight, and
condition of the subject”. Treatment may be initiated



25 dispersant is |lactose, which may be bl ended with the active conpound in
any suitable ratio (e.g., a 1 to 1 ratio by weight). Aerosols of IiqpijdvAR 2003
particles conprising the active conpound may be produced by any suitable
nmeans, 30 such a3 with a nebulizer. See, e.g., U S. Patent No. 4,501, 729.
Nebul i zers are commercially avail abl e devi Zes which transform sol utions or
suspensions of the active ingredient into a therapeutic aerosol mst either
by means of acceétERaéTahlofca2geaptessengasort yplmakPyeapnd3snsresrgden,
Lhrough a narr Qp¥en! Uhie OloidhiifnC” o PYedANMAE: ULAEASON Cufllidrild PN

Sui tabl e conpositions far use in nebulizer~ consist of the active
ingredient in TreachRrR.2083 Erngrelqucbecdesaeer, vihd ket fvemi Agr 8di &Mt
conprising up tQ.49% f it Qo but,..pt.elLenabl es h 20%
W The carri 95 28 Holhd kDS cERCROEY! LBt L han a0ty Laner gD et

~ol uti.on, Spref 2PaBl emudg issidjemitc baidyh we iighdy f IQuimtentiy v, heoaddiesi @f of
for exanple, sodiumghloride. fional additives i de_preservativ if
ttie conpositi ogggrlnsgnlfj? %@@p%% satq%r ipf%f}e%gg éxa@r%lf‘%?g?ret?@lgrom 10

hydr oxybenzoat et oaai0oxigddmt s,ref haver g fagerts, and aloislegesi lof, flvekf @0 ng
agents and surf act S. Aerosol s. of |id particle rising the
active comound%ﬁaéebiﬁgﬁ%eg%ée) r%Orsgcdﬁ’c’:é3 evﬁrteﬁ'anyllgo ;élagggy’ti%h? %cetlve

medi canent aer osolipgendsatoe. pAefesablycadmiiistse fod adm nietesm s tsiadn d

Faspi rabl &0 g ShatarHe hoab RN ET LeREr oY FaB0hF b SEP el delietoty i ng
a predet er m nedumeiudryechamsiiloforrede taventioad aidat effsutsabhadf aayhuman

dni ni stration. es of | tars jnclude petered do3
nhal o7 s and | n@LTAESRESaoBS BRR GH rorit i e CaBAoRY SPEr bl COMEERTont | y

w t h~t he DHEA ornmnadegehheneorubuntihe reimiocddwfrdd eati nyiasbilen tlbses i bed
above. The phra "concurrently, admnistering," as used herein neans that

t he RHEA or the%ﬁé’&g&%\tog’hfr gagdm' nistered either ta) 2,5 simnultaneously
intime (a=eferably by foRdsbatiisglbbedt heriedgetimera inetthabmbnreducing

pharmaceutical cayrier.).. qr. fi.h) at di.fferent ti during the cour f a
common treat nent® ea?&})meeaelvlgltshepﬁgge.gpfgggg, lpﬁﬁ?\/\gu%‘ghp%h‘ﬁ%g’ #P%gr?
adm ni st ered at andnbxasiof findi, enbkyefdosecf drradia r30 astthmqai, npaetioudéfipt

~. 1 bi qui none dep] er._J it I (a rt).of 1 J angd t her eby
count er bal ance glnoyn dgettoée%‘%lo% a[élee(?r? o%ﬁ%né%@ﬁ% he]%lft )acPﬁr@ILgl%c?ﬁﬁt at gﬁayg
result fromthe sathjievitstimatniesd off shehpHEAatmenhedaehgtivgephandodstadheneer m
"ubi qui nong, , a~éiﬁf§9} her gj n, s famJly of i
structures ased( on a 2, 3$hxii r#*?&géy- %ir?ér%ﬁgl’benrgzgoquignoﬁg%gpgégb%xmga
vari abl e ter pendatepdiablehgiad tcbhergali ,ngornt empwvet vef featival tonknhdbit
nmono- urisat ur at e r LSOPL EPRY [ SUCh-A o o] j N e
art as " Coenzyngo’%gﬁ%?%éghléEg&hgegﬂa{:gai %lggigeg?hggga%gﬁgogﬁqysm%%yahg
referred to her eanmalags ditpoienss thasr segnbedudsd tte damrtulont $his method

are represented by the formula:

CH, O

R

25 wherein:

R,0

the broken 1line represents an
optional
double bond;
R is hydrogen or a halogen;
30 R, is hydrogen or an SO,OM group where M
is hydrogen, M is sodium, M is a sulphatide group:



Cp (GiiCHCCh~~-H CEOto O wherein n - 1 to 10. Preferably, in the rre&hﬁ)ﬂ]
of the invention, the ubiquinone is a conpound according to formul a di\/ AR 2003
above, wherein n - 6 to 10 (e. g., Coenzynes 15 (6-10), and nost preferably
wherein n - 10 (i..e., Coenzyne QLO ) . Wuere the ubiquinone is fornul ated
wi th a pharmaceutically acceptable carrier separately fromthe DHEA, anal og
thereof, or salt thereof (e. g., wher e~8he DHEA 20 anal og thereof or salt
thereof is adm nistered to the lungs of the subject, and the ubi quinone is
adm ni stered systemcally) it my be fornulated by any of the techniques
set forth above. In general ,._t.hgoggj_qg' ngp@p%@ I nistered in 25 an anount
effective to offset ubiquinone depletiohjin the Iungs and heart of the

subj ect induced by the DHEA, anal og ther©@QR,or salt thereof, and the
dosage wi Il vary dependi ng upon the condition of the subject and the route
of adm ni stration. The ubiquinone is preferably admnnistered in 30 a total
anount per day of about 1 to 1200 ngy/ kg body wei ght, nore preferably about
30 to 600 ny/ kg, and nost preferably about 50 to 150 ng/ kg. The ubi qui none
may be adm gi stere r; 358 tinmes a day. 21 MAR 2003 -13 The

fol |l ow ng ega?fy%l gs%g(r&%%glrag\hd%eﬁ%pﬁore fully illustrate the present

i nvention and should not be construed as restrictive thereof. In the
fol |l ow ng exanpl es, DHEA nmeans dehydr oepi androsterone, s neans 5 seconds,
ng neans mlligrams, kg neans kilogranms, kW neans kilowatts, MHz neans
megahertz, and nnol neans nanormles. EXAMPLES 1 AND 2 effects of Folinic
Acid and DHEA 10 on Adenosi ne Le i ng adult nmal e Fischer 344
rats (120 grans) were adninisterq§t§§%3§¥%ggF§ﬁgrosterone (DHEA) (300

nmg/ kg) or methyltestosterone (400ny/ kgPdar,car boxynet hyl cel | ul ose by gavage
once daily for fourteen 15 days. Folinic acid (50 ng/kg) was adm ni stered
intraperitoneally once daily for fourteen days. On the fifteenth day, the
animal s were sacrificed by mcrowave pulse (1.33 kW_ 2450 MHz, 6.5 s) to

t he crani unphatiedr i eacantafy Benandr &&.alMhighki mapr obei kthendsareverts 20
further netabelrias@n®f, adenositn idiRaldhS AR HedTRWRA rf AkyANI IR Eaand flash

frozen in liquid nitrogen within 10 seconds of death. Liver and |lungs were
renoved en 8&0& &Rd 14 Bt AGPME t 1T %@m% B Brain tissue

was subsequently dissected. Tissue adenosine was 25 extracted) derivatized
to 1, N6- et henoadenosi ne and anal yzed Ipdgdy gh performance liquid

chromat ography (HPLC) using spectrofl orametri c detection according to the
met hod of Clark and Dar (J. of Neurosgfi ence Met hods 2S:243 (1988)). Results
of these experinments are 30 sunmari zg@®H n ble 1 below. Results are
expressed as the nean SEM wth x HOO0- conpared to control group and ~
p<0. 05 conpared to DHEA or nethyltestasteronetreated groups.

5 The hydrogen atom at position 5 of Formula I is present
in the alpha or beta configuration or the compound
comprises a mixture of both configurations. Compounds
illustrative of Formula (I) above include:

DHEA, wherein R and R, are each hydrogen
10 and the double bond is present;
l6-alpha bromoepiandrosterone, wherein R
is Br, R, is H, and the double bond is present;
16-alpha-fluoroepiandrosterone, wherein R
is F, R, is H and the double bond is present;
15 etiocholanolone, wherein R and R, are each
hydrogen and the double bond is absent;



21 MAR 2003 ~14 TABLE 1. Effects of DHEA, a-1-nethyltestosterone and
folinic acid on adenosine levels in various tissues of the rat.
Treatment I ntracel | ul ar adenosi ne (nnol s)/ ngy 11 MAR 2003
rotei nHeartLi ver LungBrai nControl 10. 6 0.614.5 1.0~3.1 0.20.5
0.04(n=12)(n=12) (n=6) (n=12) 5DHEA6. 7 0.516.4 1.42.3 0.30.19 0.01(300

ng/ kg>(n=12)i (n=12) (n=6) rv(n=12) vivet hyl t e§tosteron8.3 1.016.5 0.9N. D. 0. 42
0.06a (40 m/kg) (n=6)w n=6) (n=6) Met hyl t estosteron6.0 0.45.1 0.5N.D. 0. 32
0.03toa (120 m/k ) (n=6)v~( n=x@hydrtpifiviros terene 120dp2atEs. 4vReAdi®. 0. 72

0. 09(50 / k 5 5 N~ 5
D. 095‘ Folml ni g) ,(A(r:ll d% ﬁ]nS) )RE Esggﬂ (?15#15%35 ‘ﬁ)%@t hylﬁq}% %%aé:’%lng %JS
0.4N.D.N. D. 0. 60 0.06a (B2 daff ‘ﬁf(nﬁB)dr+t1F©l@Ch‘}l}@lﬁcbﬁ(lgoah’gﬁklt) 20

The results ofprteff%&%bqwermeeaé EBQ\E%%EQ tc:h'iatFéz?rﬁwﬁéldﬁ” NigSt£L %P&Eé?or
met hyltestosterone d% Odor fwo weeks showed nulti-organ depletion o

adenosi ne. °Depléetd -on r SPHITC /i P EHIPTEE09RdedF BV DROFBR - DHER, tB29% f or
hi gh dose net ra;ddtasat ey qrse)pzeéwerrtear tmdﬁz?%ﬁéféhﬂlbpy‘zlt@mef@bmpbﬁﬁd 82%

depl etion for nmet_h t osferone adm nistration of folinic
acid conpl et eIF{;’rg'B’r ields st r%%@“—'he %?Eag%a%%g?ﬁ%eaaﬁﬁeu on. Folinic
acid adm ni stered al one 'Irmsduceomp@mﬂcasesolfn gdemadiane 1 e\/aed-é feadalliargans
studi ed. 30 T e for 0i ng eggw% es are |Ilgstrat|ve of 1t

=L B P SRITT T 1 P ATt nERRRE8AL | on

i nventi on, .are €8t
is defi nedOby ttl'raa: fvoi]lbvﬂwgapparant wiot lthege \eXiditesl afn tthlee chatns Seebe

i ncl uded t her gj ;1_[5 g‘% ﬁ/gR gogg 1580 ka4 qbelh gsr)ﬁrg@{) 472 EPO.

tntrapuInDnar)~ or fransdernal ar maceut i cal ' coimposi ti on,
used for regul%qﬁfrgtlpéeflél% 1‘6}? a‘ti%?no%ﬁe BGTaH@h%T—néPPéEeEPor 91/@6@éi0ng

hyper sensi t wi nsed %Pé!ﬁ'@@s'p&%u-@@&%ﬁd QQ: @ treat PG rh . dls'.%_anQoOI’ 1@@'&‘3' tion
of the heart, liver, lungs) g@{lSln nﬁharnaceutlcal or

veterinarily acceptabP8L aHM%QCkaﬁH 8% XQnaEFaRjentCsel’ddt%ed (3B €fe
group congisst ingg®@f . an epi androsterone of the chem cal for rrul a(l) R O

wherein the broken I ne represents a sin r .a doubl e bon R i s hydrogen
or a hal ogen; the H at ﬁg?tl%‘?'l“%o"ll d g‘gseeﬁf R tﬁ’éeﬁthaaStb MR etBfY T
configuraﬂtn1admihescenpdupdro%aﬂnmnmaltherddnm]pﬁophar&aseatmaeéﬁy:

m xture of bmﬁ&&gé&@i‘&%'ﬂ'&% g &#éigé_fgr B0 ( ﬁ%o HW§g% ¥ s

sel ected from roup consist'i ng hat|
- SO~O- CH, CHCH; T@min éneciqmogpﬁamd dgfo oe:@l?"qcrfewa)rmm@ognds" . The

- P- OCH, CHG Ok Rt ivel f EBMBBLNGE Odd4 sWneff) N hr agdmbniswRi-eld Maidie.d he
safe or systemically, as discussed above, or to the lungs of the

subject as discussed below. In general, the active
compounds salts are administered in a dosage of 1 to 3600
mg/kg body weight, more preferably about 5 to 1800 mg/kg,
25 and most preferably about 20 to 100 mg/kg. The active
compounds may be administered once or several times a
day.
The active compounds disclosed herein may be
administered to the lungs of a subject by any suitable
30 means, but are preferably administered by generating an
aerosol comprised of respirable particles, the respirable
particles comprised of the active compound, which
particles the subject inhales (i.e., by inhalation
administration). The respirable particles may be liquid
35 or solid.
Particles comprised of active compound for

practicing the present invention should include particles



are straight or branched (C -C,4) alkyl or glucuronide of the fornula

O OH HO a ubi qui none (CoQn), wherein n=l-12; or folinic acid or a 21 MARZUIB
pharmacueitcally or veterinarily acceptable salt thereof. 2. The
conposition of claim1l, further conprising an active agent selected from

t he group consisting of antioxidants, flaudring agents, volatile oils,
buffering agents, dispersants, surfact ants, propellants and, preservati ves.

3. The conposi OfoF P IR Pizfietbplh the R2EFV6188eAf BoRbERses a

conpound of forsR#f chdntl éelsa@thd thr @astshengbQydR €RBSELEAYaRE larynx
dehydr oepi andr ost er one, al phabr onoepi andr ost erone, 16-al pha-fl uoro

epi androstgron@p%im%ﬁ@ dakPdtBEp PARBEBSt BRENBLEGPpRaPE BhE
phar maceut i cal Iy, agcentaléc3alit,s datei8fs %&3%;,%%&85%59@ 0§ Ebaiﬂﬁyl

wherein the active agent conprises a conpound ormul a di et
epi andost €F one F(JEQ%EK)S Wherigien momd PRrtdcalesdh h}éﬁégéhaanébphé Br oken

|1 ne represent g Aoudl & hand,) ol ANATEANLT Ak QesvehbRari |y

accept abl e sal e conposition of claim1, wherein the active
agent conpri seseeRBMPORMP e fdriall & ne ilgclgdgdoia ESIhGrrééEPéﬁélr tsndr one,

wherein Ris BreoRiebsett aml die drokan ddded epiaasenie, aadauble bond, or

a pharmaceutically or veterinarily acceptable salt thereof .
conposi tion of ¥WamFily %@@#Q%feﬁhlﬁlé’a@&é—rﬁle@o#ﬂr S aarééﬁﬂodtﬁd of

formula 114s 165l pbasd] L0, O?%Ef”osﬁoef %%al“@%‘ﬁﬁn’ls@x‘a%x%n is Hand

t he br oken | i ne repr esents a e bond rmaceuti cal Iy or
veterinarily aceeptablie shid irhetrfe&')frange 21 q\ﬁAROZ(ﬁt@@ 1 is ™refesmsdsition

of claim1, wh [ h cg{% nd of formula I ~s
euochol anol onee{ﬁhg?gel ﬁeaRlc nd Fé are eac E gr ogen “and the broken line
represents a doubl e bond,Ligniad mmtll@@|l| FoopoBétérnAapEl gchévept abl e
sal t thereof . {fﬁgsuﬁ&rr?e@éw@uein | 8 adzo el S, LHPr 1 ses

conmpound of fornu hydr oep~ahdr ost er one phat e, erein ~s H,
R is SO & andcmrbénangul blhata@bl*geo@@nmwdéfw@d i akdd \rtewelq;lreoken

line representsggci Bgl gtgppg_% 19{]1-@0@;@%9@&%6&:]3' ! kd’fld’%ﬂﬁl@d lake

accept abl e salt thereof osition of aiml wherein In the
compound of forRAMACFiItRONE AanbybRlne| eesir 7 bndtie @?chﬁﬁnﬁfstl ng of

Br, C and F, R'nub%oh'nzéadaééﬁvérOké&n#bﬁ&?drxf&;*%@ e fg&’myed}q%iﬂ a

phar maceut i cal | y or veterinarily acceptable t ther eof or
phar maceut i cal | $x¥r aGELBR] ﬁa‘F‘PPyn‘éc‘v&bgfﬂ ab| BOBEAE IHErRRYLLIEO. an[:hethen

conposi tigp of ghaisAnd, nfeeﬁ%eohh?eaomﬁw&@{orﬁ OfHRbEgH 4 100 mesh
16- al pha-fl uoro epi an rosterone or a pharmaceutically or veterinarily

accept abl e sal t SCA@RBoLO BIeaXhuPconPEsPEPBRRER @Hhi }ANIR aFEkeRarates.

conmpound of formulsa1hal pagehydigeni éBﬂFQ.S.l@{é’ﬂec&hﬂ)f@é&l O8f &he active
pharmaceutically or veterl narily acce l e salt thereof. 12. The

conposi tion of ERHPRNED WA @Pﬁ1Pﬁélé§eﬁ9066¥r’br?s‘é%SW%ﬁF%oWél?ﬁ g9¥eves
chem cal forml &0 b1 1@tbEBI kER~tbrmablion of an aerosol. A suitable

25 dispersant is lactose, which may be blended with the
active compound in any suitable ratio (e.g., a1l to 1l
ralio by weight).

Berosols of liquid particles comprising the
active compound may be produced by any suitable means,

30 such a3 with a nebulizer. See, e.g., U.S. Patent No.
4,501,729, Nebulizers are commercially available devices
which transform scolutions or suspensions of the active
ingredient into a therapeutic aercosol mist either by
means of acceleration of a compressed gas, typically air

35 or oxygen, through a narrow venturi orifice or by means
of ultrasonic agitation. Suitable compositions for use

in nebulizers consist of the active ingredient in



AQOodip ~CQn) (I1); O wherein n=1 to 12. 13. The conposition of clqum’l[]ﬂj
1-12, wherein the active agent conprises folinic acid or a pharmaceutically
or veterinarily acceptable salt thereof. 14. The conposition of clains

1- 13, wherein the active agent conprises folinic acid or its salt, and is
provided for administration in an anount &f about 1 to about 1,000 ng/kg
body wei ght. 15. 'The corrp05| tion of clainms 1-14, nPOSI ng-up to about 40%
w w active agenf.1i84id 9aFrd8dposi EROrR G VA &P%GFEB FPMR s i@ #Pof an

i nhal able, r eSpltbabbe,w;mtd@&mllerreaagsaﬂml,, bhcappgakeeébw ansgenmah

formul ati on. c? cﬁlﬂtlon of cla %‘S. the formof a buccai,
subl i ngual , deraaF w{% ra éﬁrrﬁﬁfrbﬁeFXRﬂc Ylﬁ?Fﬁér?Fcﬁl%&lWQﬁ'nulatlon
18. The conposi hquaooé sleamml it $éluvbosh pr=fa dabtealnaor Ssbrddinguakn
formul ati on. sel I ge urt her co 2 2ln flavering agent

sel ected fpsom t%%tdgr 8%‘69‘%‘%n médg%uéu rooés:’erg)acggﬁglpgﬁd ?r%’g‘ﬁ‘banth or
pastilles furthemloomﬁebS|®gﬁxnnalnedﬂlbaxessnﬂqiﬂﬁsdpﬁﬁcﬂrvh91gpsnmf

consi sting of geghati 1S o] i 19 h osition of
O P o S T AL S A A A
that may be prowiedddli hygmmrm@a@l,esnmmvi@ﬁrstb,2(Ila1?neloonp@smm.on of
clains 1-19, whi r onposi tion of
claim1-17 and fghfgil&hﬁgﬁglgﬁgﬁggg?gaF %ﬁ% %ﬁaﬁiﬁékééﬁggfgd from

oi ntments,2@reans) |otiomerqRedtest gelld RATHISLeaeFERBFESHRI dillss, and may
further conprisexdtiGar tbRposel aeded ifikeis¥ase! ¢mudea:wlltaeanpobaﬁmyl ene
gl ycol s, al cohols ar trans dermal enhancers conposition of claim
1-17 and 19-21, RARFYLats F?%ﬁ?ﬂ@?ﬁaPeFBFﬂﬁl%T”%ﬁ?th? fiF&e 583p05|tjon of
claims |-17 and dcheXacossi €ori sapimistéednignsal pat ctpaﬂék.clﬁlaeecorrposi tion of
clainms 1-17 and i.ch i t Qph i I ti S cted from
i ont ophoretic sorﬂégc%izco?ar’ﬁ"sewgr gas%e%g]? oﬁ:srl 25 gﬁﬁéné éf ﬁt’gnsa Whggrkrlprg‘lgrge

buf fer. 2515The respiosittlieonasf expld ins EbﬂﬁeanQHQQGanraMﬂ @hVPéuEaloéble for
treating astnm, . prononoeaARSLRL AL | Q’brédéQthQRE&%@ééfEh QAo logr gy(i es).

26. The conposition of clains 5, nprising an inhal abl e
or respirabl e fOreRAGANGF 8F EaF?FQﬁeﬁ?%ﬂﬁgéﬁ 605 W%F%ﬂxﬂﬁm¥ﬁ}ﬁtﬁPFh°§rze

27. The conposi t ggamglies|cF Fach- 46rosdd 2@nendtdbs 26nc LD meHdi@daboge

i nhal abl e or 17 ZJ)SI\/AR 2003 resPJCr able formul ation of particles about 0.5
up to about 5 ~mPRARGLE AN InFRRLIAAR i tion of clainms 1-16. 19-20 and 25,
conpri sing2a nasal or i ntoapglimmen mayf benmuadtlobstErgehr tdonkcasrapboly 10 to

about 500 ~min §£E§:the DHEA or analog thereol in the methods of
treating asthma described above. The phrase
“concurrently administering,” as used herein means that
the DHEA or the DHEA analeog are administered elther (a)
25 simultaneocusly in time (preferably by formulating the two

together in a common pharmaceutical carrier), or (b) at
different times during the course of a common treatment
schedule. In the latter case, the two compounds are
administered at times sufficiently close for the

30 ubiquinone to offset ubiquinone depletion in the lungs
{and heart) of the subject and thereby counterbalance any
deterioration of lung (and heart) function that may
result from the administration of the DHEA or the analog
thereof. The term “ubiquinone”, as used herein, refers

35 to a family of compounds having structures based on a
2,3-0dimethoxy-5-methylbenzoquinone nucleus with a
variable terpenoid acid chain containing on to
twelve



29. The conposition of clainms 1-16, 19-20 and 24-28, which is an aerosol
conprising ligwd particles. 30. The conposition of clains 1-16, 19- ﬁMU'ZUUS
24-28, which is an aerosol conprising solled powdered particles. 31.
conposition of clainms 1-30, wherein the carrier conprises a hydrophobl c
carrier. 32. Jh& GREReSkELEA @{'aﬁéaié’@r%n%ld WREESL N &heh AEdipuREE Hire
conpri ses a ubtgwnone (Coon, wherein n=1-10). 33, The conposition of clains
1-31, conpri slmvgvra igartheraranas aNCepnanme der'er oble whichenf eanala &1 ecor

its salt(s). : cl,al nd a
ubi qui none or 1 ts i%st%? 5 if&‘ha%hgggo%%og?if%jéﬁg%fG%[@%%rg%@ &&@dé%rdsa
further conprreprepemted i hbaef¢xPuolg: wherein n=1-12), or folinic acid or
a salt thegeof. 36. A conposite, conprising the conposition of clains 1-35,
and a delivery device. 37. The conposite of claim 36, wherein the delivery
devi ce conprises an inhaler that deldvers |nd|v95mal pre-netered doses of

t he conposition. 38. The co k;e 0 C|QC¥§N%§C§ mhereln t he inhal er
conprises a nebulizer or ins a8t oF 0 conp05|te of clainms 36-38,
wherein the delivery device conpri i pressurized inhaler, and the
conposition conprises a suspensi op 8ol ution in an agueous or non-aqueous
liquid or an oil-in-water or @®JCr-ii- 0iCHegnul sion. 40. The conposite of
clainms 36489, wherein the conmpositiogyp is provided in a capsule or
cartridge. 41. The conposite of claim40, wherein the capsule or cartridge
conprises a pierceable or openable capsule or cartridge. 42. Use of the
conposi tion of clainms lgdGeiln d he Pregangti opreddpiphaliablte mesHNdsab! €,
i ntrapul nonary, nasal, topical or transdernal nedi cament suitable for
preventing orof riekg | MiyentdioeasBeotbigHineneni Hfa t pempRERd | 34GaKPgDb s n or
lung(s)) Or T obfaGl Aty SIRROSI RS rAdPIOSENe ol S4LPIOlg | eV ehhnes
reducing sensitivity 1o adenosine 1n a subject™s tissue (§3 43. The use of
cl ai m 42, 1fheRet ¥ )t.heante diastimpnefieraplyy whedeinr nadnilf st¥ & ..orfagnzyme
|nhalable to &@J or transdermal route selected from buccal, sublingual,
dermal, intra cular tntradermal, transdermal, or intraarticul ar route. 44.
The use of clains 42- 4¥hdmm ttiee prebdqainare ofia r fopimmddted i whbhablee,
nasal or intr o] 2- AL rein
he medi cameri AgmEcrbeoTA Ak Shruts  FAEstBe aefaPalfuf? fity "
particles aboDHEK), Sangldgo thiegrebf]Ooxt aln ‘sheneeoﬂ6(e e uﬂem‘ trheamiﬁA

42-45, wherein the di_canent congpri a.nasal t rapul nonar

formul ati gh ?n?)]acfgt &S apsat sﬁqg & eF%Ofabo%ta%ml?ln?q-ienregc#zteo. }fy lf'ﬁlgsuse
of clains 42-d4#) uwher elsnbﬁhetrredananemlhecorqhmmOpart iid esadinimits tE}etd
about 500 ~min size. .48 use. of _cl ai 47, wher t he dlcanent
conpri ses an %%ﬁ%ﬁﬂﬁcaxig? fﬁemﬁgebef8F$P§$§ B Y ﬁ;ﬁh%l?l T =F
particles. 509eﬂTEbﬁtheabbvelalnB 42-49, conprising solid particles. 51. The
use of clains 42-50, reln the carrier ¢ nprlses a ,hydrophabi c carr,ier.

52. The use of clains ri $%g upt (9”&5‘88? d‘(ﬁ’&%‘ﬁlr\}«? tegERt (%) .
53. The ugs 0dn Cchmbikt 43f58ct.’N€l’EbnolflﬂeeaChb‘SLQuaﬁeﬁé deppetses am the

epi androsterone or it
P lungs ané heart of the subject induced by the DHEA, analcg

thereof, or salt thereof, and the dosage will vary depending
upon the condition of the subject and the route of
administration. The ubiquinone is preferably administered in
30 a total amount per day of about 1 to 1200 mg/kg body weight,
more preferably about 30 to 600 mg/kg, and most preferably
about 50 to 150 mg/kg. The ubiquinone may be administered

once or several times a day.



salt(s). 54. The use of clainms 42-53, wherein the epiandrosterone or its
salt is provided for admnistration in an anount of about 1 to aboutz ?’I‘&ﬁ?ﬂﬂ}
ng/ kg body wt. 55. The use of clainms 42-54, wherein the active agent
conprises a ubiquinone or its salt(s). 56. The use of clains 42-55, wherein
the ubi qui none conprises CoQ-, wherein n=140 12, or its salt(s). 18 21
MAR 2003 57. The use of clainms 42-~6. wherein the ubi qui none is provided

for adninistration ~n an WnEoQio@@%t kg0, 208.THLH hoGere

wei ght. 58. The use of, clainms 42-~7 erei n the ubi qui ngne_or
used m the prepdrationt ofust@h S id %ﬂﬁ%tlw&n%ﬁaﬁ§ﬁeSbﬂﬁléoﬁ%r@%nt
admi ni stration. dathsthheedisasof rabarﬂatﬁve%he/ﬁ%&l n the ned cageDbwingt her

i fofini d h t t I ffect
Calts) 60, The (R At R BEIAG T A I or b (RGP ()

~s provided foor sEtmndsst r agi crmeemsanmaﬁtfumgramfs abaut méate abididgranG00 kW/ kg
body weight. 61. u i fo i id ts
£218latkal, gﬁ«gfzz ﬁfﬂré"d‘%ré%éhc dofte T OLhA! GirfY rtné’é%é;

salts) is used |n e preparatio anment for separate
concurrent adm ﬁ?@c%%% 62. The use of clains 42-61, wherein the folinic
acid or its salts) is incorporated into a nmedi canent ether with the

epi androsterone or its salts) or wth the ubiquinone or its salt(s). 63.
The use of clains 42-62, wherein th@%\;ﬁ di s€ is associated with

bronchoconstriction, or Iun@ﬁﬂ’e‘dmuft iFel imwi calAled dg whide PHEAG4. The use of

clains 42- 63,4 wherein the ai rway gaggggg gogpééfgszgrtpw oconstriction, or
| ung |nflammt|on or allergy(i 42- 64, Wnerelnthe
ai rway disease is associ at¥@nng tadwky tvele 6Bisqer U344 ofats ai hB0 42r&Bs)

wherein the airwaedi %Qﬁﬁ%fétr&récﬁe%e@%@&pl@ﬁdr-gg%e%ﬁeo‘c (BB $2066)
wherein the asthma i s associ at ed of a steroid. 68 The use of

claims 42-66, WHS/&H t he OZst hnﬂe%YEB?sﬁg§BEFa’P%d wi t4P use™grkg) st er bR d.
69. The use of daxbuaxyhetidsledldndiosd by diasegee cacecdadilyi 6ori Soassesh at ed

With anxi ety Qg Hhe usepgh gl al macda 0% el et ¢ hey gl Seasg, g £ongh ti on

conpri ses anX| ety 1. The uSe of rein I Séase
condition is asmmwmﬁaﬂﬂe}f@me (B8 ikynEroniourteemidayse ofn cthe ns

42-66, wherein tiyer «HeRA5 ALY, C@tﬁ@'éﬁ@rﬁ'aP@Wéfé%a@f@f@@éarBﬁ' mS¥RENAGE -
73. The use of cl%rrs 4% j% Wn rE}s &lﬂe di s% % or ¢ I’ldlthﬂlIS asgi)m at ed
with a wasting d'sditett o1 WV ghedP8s¥Hzy4. hegusteoot'f T A R4 6%
wherein the di seam:mlqoncﬁdna:numrpramesba'a\mstpnrgtdn.sordad opreeenits
| oss. 20 further metabolism of adenosine. Hearts were removed
from animals and flash frozen in liquid nitrogen within
10 seconds of death. Liver and lungs were removed en
bloc and flash frozen within 30 seconds of death. Brain
tissue was subsequently dissected. Tissue adenosine was
25 extracted, derivatized to 1,N®-ethenocadenosine and
analyzed by high performance liquid chromatography (HPLC)
using spectrofluorometric detection according to the
method of Clark and Dar (J. of Neuroscience Methods
25:243 (1988)). Results of these experiments are
30 summarized in Table 1 below. Results are expressed as
the mean + SEM, with x p<0.05 compared to control group

and ¢ p<0.05 compared to DHEA or methyltestosterone-
treated groups. ’



75. The use of clainms 42-75, in the treatnent of a human or non- human
manmal . 76. The use of clains 42-76, in a prophylactic or therapeut?d MAR 2003

treatment. . A@Q. A .AYyUL. A@QA A ,r. AU Ay. A A A .A@. Ahy. Ae. A". A9. Ay. As@] :
".F.H445 F. C

3XXpppp88<<<<<B8888<<<<<<<<<<<8888388888888888>7~<?| 878888?7787>8~87887788878

??8<8<88???8??8ggéizz?§gg%§é§<5§%§§03l_8x %égé 8>é8xxxéﬁﬁgér§%%‘§§ﬁ‘§éxl8X
?px?0x0x0x Fd )3 Yinld " Jngh < Eggﬁg = 2p>" =R PR 27?0>
|gxx????prgggxég~ |@% F~ : %hx Q@QE >X %ggﬂggggl: & F.H845 F. C

HBHB( 8H#. #. 22?2222?222?222?2~p??22?2?2x?2??27?| | <?<<<<<X<<<<<LLLLLLLLLLLP<L<<<<<] | | |

|||||||>>>>>>>>Fpe=eaaee*ppepeee.. R0 ?2?7?7?
<>~2~2>28| xXxX?§ Prkatmentxxxx| x| X?| xaerawa] U at | ddRRGSRR? brm? /M —Broretn 2P 27| |
X?2??22?22?2222?22~P?2?2?| <W _e{M | f [ B J (DFR $
a] caV] ca] caV]ca g*c ] caV] ca] ca @}lg naj c :
g peachectsedbes Feii Tt iaiien Ca;ﬂc‘%ﬂ 1_26;. C14(.n%= 11‘2"1).0 312021 0.5 =000
5 DHEA 6.7 £0.5 | 16.4 £1.4 { 2.3 £0.3| 0.19 #0.01
(300 mg/kg) (n=12)y (n=12) (n=6)y (n=12)y
Methyltestosteron | 8.3 £1.0 | 16.5 #0.9 N.D. 0.42 £0.06
e (40 mg/kg) (n=6)y (n=6) (n=6)
Methyltestosteron 6.0 £0.4 | 5.1 0.5 N.D. 0.32 £0.03
10 e (120 mg/kg) (n=6)y (n=6)y (n=6)y
Folinic Acid 12.4 £2.1 | 16.4 £2.4 N.D. 0.72 £0.09
(50 mg/kg) (n=5) (n=5) (n=5)y
DHEA (300 mg/kg) 11.1 0.6 | 18.8 #1.5 N.D. 0.55 +0.09
+ Folinic Acid (n=5)¢ (n=5)¢ (n=5)¢
15 (50 mg/kg)
Methyltestosteron | 9.1 0.4 N.D. N.D. 0.60 x0.06
e (120 mg/kg) (n=6)¢ (n=6)¢
+ Folinic Acid
| (50 mg/kg)

20 The results of these experiments indicate that rats
administered DHEA or methyltestosterone daily for two
weeks showed multi-organ depletion of adenosine.
Depletion was dramatic in brain (60% depletion for DHEA,
34% for high dose methyltestosterone) and heart (37%

25 depletion for DHEA, 22% depletion for high dose

methyltestosterone). Co-administration of folinic acid
completely abrogated steroid-mediated adenosine
depletion. Folinic acid administered alone induce

increases in adenosine levels for all organs studied.

30 The foregoing examples are illustrative of the
present invention, and .are not to be construed as
limiting thereof. The invention is defined by the
following claims, with equivalents of the claims to be
included therein. .
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a ubiquinone (CoQn), wherein n=1-12; or

folinic acid or a pharmacueitcally or veterinarily acceptable salt thereof.

2. The composition of claim 1, further comprising an active agent selected from the
group consisting of antioxidants, flavoring agents, volatile oils, buffering agents, dispersants,
surfactants, propellants and preservatives.

3. The composition of claim 1, wherein the active agent comprises a compound of
formula 1 is selected from the group consisting of dehydroepiandrosterone, 16-alpha-
bromoepiandrosterone, 16-alpha-fluoro epiandrosterone, etiocholanolone, dehydroepiandrosterone
sulphate and pharmaceutically acceptable salts thereof.

4, The composition of claim 1, wherein the active agent comprises a compound of
formula (1) is dimethyl epiandosterone (DHEA), wherein R and R' are each hydrogen and the broken
line represents a double bond, or a pharmaceutically or veterinarily acceptable salt thereof.

5. The composition of claim 1, wherein the active agent comprises a compound of
formula I is 16-alpha bromoepiandrosterone, wherein R is Br, R is H, and the broken line represents a
double bond, or a pharmaceutically or veterinarily acceptable salt thereof.

6. The composition of claim 1, wherein the active agent comprises a compound of
formula I is 16-alpha-fluoro epiandrosterone, wherein R is F, R' is H and the broken.line represents a
double bond, or a pharmaceutically or veterinarily acceptable salt thereof.



&F" 109! () - @ F&F" 10%) & ()- @Y: 109%) & () - LFZ! 3DFQ [ : -4102) 0Y@ 10%) &, ()~

M 109R) & ()- Y m'109&& ()-& m109R)& ()- O m'109%R) & () - 771" MAR 2003
m 1092) & () - GH KWBC\ bA4102) @&10%K) O% X6 -s! ws@109%K) 7& () - s!

C@&10%) & ()-s! s mlO%<) & () b Y10% k) " & ()-102)102)\d |[: A4102)

~ (" 10%k) >& () - c 1 a compound
7! "‘(' Pﬁﬁ%’;}‘g‘g D o

Z\" @10 &
& ()- 8@’(“ ‘5°
X( Flog&oz() L f”’%‘yfg o 1 Ent.co \%éﬁ&n(q)ound of formula ] 1s
" 100 epl T e & is a sylphatide gro
A %5 >& T e
Jt ;

| 109%-$>& C)ept

Il’

1109 * Q)
1o se, Gt %&1 i S sl
| 10(%B$B&' )vg rn‘@TBo sa 3ric60 /Qﬁf&plza)nnacemic&% 8&“ ()-!

/(> :
35 ? A
“n 10%&. I rma]n rﬁs%bﬁs
* 531 10%&! _ t;un ?%Q%S L@g re a I 1’3’ 1%916%§‘ﬂ£13r0
| 1109Z$Z %5 E P re1 mp g@/g &é{‘?‘? |

' 109288

YA ! 10(y e llm tieé}gr% in :{6&/&3 jor:fof the chemical
109K 08X & y‘éxggg B% m"° "TSO)&% "’ éi FRRFE T

, &MLO%$ 1028102810281 #'y)! 109R8&& ()-I $ "y)!10%R&& ()-1Vv: R

L <=>27~] <vU410 y"1098& ()- g y"109%8& ()- Oy1098& ()-1° "109$F& ()-

" 10%=$F&' ()- 6 " 10%=$F&' ()-2??@A#A$A(%A1A4A 10 109%88& ()- s' 10988& () -
10F$FOLOF$F10F$F 910%F$F&' () - CHOLQIESFEHGH=CCHI—H

L y" 10%$F& () - 4AAGBCOCCKD) [ : W51 T#10% & ()-& DT#10% & ()- &

SF'10% & ()- RSF"10%& ()- >SF"10 - 10988&' () - KDEE; (CoQ,) (ID);
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10%]$q& iIIQ !81#})1)%11&1) oﬂclﬂns 1- ]%0\’43(%3"5?‘[11@)acthJD Ln%%%s[es Hﬁﬁ‘%%@ or a
pharmaceutically or veterinarily acceptable salt thereof.
14. The composition of claims 1-13, wherein the active agent comprises folinic acid or its
salt, and is provided for administration in an amount of about 1 to about 1,000 mg/kg body weight.
15. The composition of claims 1-14, comprising up to about 40% w/w active agent.
16. The composition of claims 1-15, in the form of an inhalable, respirable,
intrapulmonary, nasal, topical or transdermal formulation. )
17. The composition of claims 1-16, in the form of a buccal, sublingual, dermal,
intraocular, intradermal or intraarticular formulation.
, 18. The composition of claims 1-17, which is a buccal or sub-lingual formulation selected

from lozenges further comprising a flavoring agent selected from the group consisting of sucrose,
acacia and tragacanth, or pastilles further comprising an inert base selected from the group consisting
of gelatin, glycerin, sucrose and acacia.

19, The composition of claims 1-18, which is provided in bulk, or in single or multi-dose
form, that may be provided in sealed ampoules or vials.

20. The composition of claims 1-19, which is freeze-dried or lyophilized.

21. The composition of claim 1-17 and 19-20, which is a topical formulation selected

from ointments, creams, lotions, pastes, gels, sprays, aerosols or oils, and may further comprise a
carrier selected from vaseline, lanoline, polyethylene glycols, alcohols or trans-dermal enhancers.

22 The composition of claim 1-17 and 19-21, which is a transdermal formulation.

23, The composition of claims 1-17 and 19-22, which is provided in a patch.

24, The composition of claims 1-17 and 19-22, which is an iontophoretic formulation
selected from iontophoretic solutions or suspensions, which may further comprise a buffer.

25. The composition of claims 1-16 and 19-20, which is suitable for treating asthma,
bronchoconstriction, lung inflammation or allergy(ies).

26. The composition of claims 1-16, 19-20 and 25, comprising an inhalable or respirable

formulation of particles about 0.5 to about 10 um in size.
27. The composition of claims 1-16, 19-20 and 25-26, comprising an inhalable or
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62. The use of claims 42-61, wherein the folinic acid or its salt(s) is incorporated into a
medicament either with the epiandrosterone or its salt(s) or with the ubiquinone or its salt(s).

63. The use of claims 42-62, wherein the airway disease is associated with
bronchoconstriction, or lung inflammation or allergy(ies).

64, The use of claims 42-63, wherein the airway disease comprises bronchoconstriction,
or lung inflammation or allergy(ies).

63. The use of claims 42-64, wherein the airway disease is associated with asthma.

66. The use of claims 42-65, wherein the airway disease comprises asthma.

67. The use of claims 42-66, wherein the asthma is associated with the use of a steroid.

68 The use of claims 42-66, wherein the asthma is not associated with use of a steroid.

69. The use of clajms 42-68, wherein the disease or condition is associated with anxiety.

70. The use of claims 42-69, wherein the disease or condition comprises anxiety.

71. The use of claims 42-70, wherein the disease or condition is associated with
premenstrual syndrome.

72. The use of claims 42-66, wherein the disease or condition comprises premenstrual
syndrome.

73. The use of claims 42-73, wherein the disease or condition is associated with a wasting
disorder or weight loss.

74. The use of claims 42-64, wherein the disease or condition comprises a wasting
disorder or weight loss.

75. The use of claims 42-75, in the treatment of a human or non-human mammal.

76. The use of claims 42-76, in a prophylactic or therapeutic treatment.



